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JThis paper examiW the impact that trdnds in faculty positions may have 
on scl^nce^ in-the United States. .Evidence is presented that indicates 
that there is a need to create new juniot faculty, positions oh our 
university campuses. Three possible complementary approaches to 
alleviating this situation are discussed: volun^a^y^arly retirement, 
voluntary mid-career change, and Senior Scientists Research Grants 



In Ball 1975, total enrollment in American cplleges and universities 
was over 11 milllpn, a record number; but an end to the period of 
enroUment growth seems in* sight. It is expected that enrollment in 
higher education will peak about 1980 and thereafter begin trf decline; 

• . /• ■ •■ ■ ■ : . - J 

As for obl-lege and university faculty, however, there is less concern 
about/bverall numbers than about trends in age distribution. -Faculty 
are/becoming, on the average, older. For faculty in sciAce and 

gineering fields in doctorate-granting institutions, the 
median ag6 rose from 40 to^44 years between 1969 and 1973. \ Not " 
surprisingly, the proportion of faculty with ttoure is also rising. 



In light of these trends, there is^^conce£n..aboCf^ma^tainlng the 
vitality of the research and teaching base in colleges 9nd .universities. 
Among the' possible courses q| action that. we shpuld consider is the 
neei for creating new junio^ faculty-positions on our university campuse s, 
gefore turning' to that issue.) it is helpful to look briefly at 
enrollments, the major diMving force behind the growth of higher 
education in the i960's and one' of the reasons for anticipated problems 

ahead. . ' . - • • 

« 

« 

Much^f the growth in higher education "during'.the last decade and a 

half wa^in, response to: demographic factors. Th4 number of 18-year-olds 

is now more than 60 percent greater than in 1960. However, as shown • ' 

in Figure 1 which is based on number's of children al^rea'dy born, the^ peak 

of- the demographic trerla has almost been reached^ ^In 1979 the numb6r 

of 18-year->lds is expected t^\]i^al just under A.S million. Afterwards, 

the number 'decreases teach yestr. By 1990, jqst eleven years" later, 

the number ,4s projected to be down over 20 percent. The demographic 

trend for the 18 to 21 yea^lds, the traditional undergraduate age 

group, are similar— peaking in 19-79 and decUning thereafter. The 

number of 23-year-olds, the traditional reference group for. graduate 

school entrants, is expected to continue to Increase through 1984 and 

then to begin^^^feo-decline. . . ^ 

* < * 




- Department of Commerce, Bureau of the Census, Population Estimates . 

aHdProlections,^ Series P-25, Numbers 519,. 541, and 614*, (Washington, D.G. 
20402: Supt. of documents, U.S^. Government Printing Office), 1974. and 1975. 



Not surprisingly, total degreeicre_dit. enroll^>e^t in all fields in • 
four-5^ea7|:ollege5 and ;universxties is expected to peak in 1980 at 
about _7-.-4 'miliiotr. with.al^ut 25 p.fpent of 'the enrollment being ' 
graduate students/ ^Enrollments ^re projected to decline thereafter. ^ ' 

The National Science 'Foundati^; has^de projections of enrollment for 
advanced degrees in science and engineering fields.^ According to_ 
the .projection believed to be most likely--it gives double weight to , 
the trends_of_xeceiUu-y^_rs-,-total enrollment for advanced' degrees i^ 
science and engineering, is expected to be about 210 thousand by 1985, 
about 15 percent below the peak reached in 1970. t ' ' 

Enrollment for advanced degrees in the physical sciencesl^ached'a high 
f 41 thousand ln^l968 and by 1973 had declined by 12 j,^cent.\This ' 
decline is expected' t^ continue," according to, the NSp/llrobable projection 
with the 1985 figure projected" to be about 5-5 percent below the 1968 • . 
' figure. ■ • t . ; • . " 



The expected production and utilization of doctoral scientists and 
engineers in 1985 -is also wprthy of attention. Based on recent 
projections by both NSF and the Bureau of Labor Statistics, there is 



_./Bepartment of Health, Education, and Welfate, National Center for 
198T8r%w''J''''"' .j^»^^-Ol-E ducation Statisticr'o ' 

(Washington, D.C. 20402: Supt. of Document^, D.S. • ^ 
Government Printing Office), 1976. • • ^* , . • 

^'National Science Foundation, Projections of 'nAcrooo ''^v 

20402: Supt. ,of Documents, U.S. Government Printing Of£lJ)"l9°6: 



expecMto be a roore. than adequTte supply of doctorates In science and 
. englneerlL although spot .shortages' .a^ccur In son,e specialised subfields. 
Accotding Jo the Probabl_e. projection in the Foundai:ion's study, total' silence 
and englneerVng faculty In four-year cplleges and universities could drop ' . 
.•to about 230 Vhousand in 1985, a decline of 7 p"ercent .frorc^the 1972 level! 
,;in.the case of\phy^slcal sciences faculty, their numbers could drop by ' ' 
about 25 p^rcenl du*rln'g the 1972-1985 period.^ 

. According to a bl^nial NSF survey about 80 percent of the doctoral -p^y.lcal 
scientists employed by four-year colleges and universities were under .ge 50 
and n'early 95 percent were'under age ^6 In 1973. " For physicists and " ■ " 
astronomers, as Figure 2 shows, 83 pe^clnt^ere under 50 and over"95 percent 
under 60 in 1973.5 ^^herent in these age distribution da,a is an Implication 
that the pattern over\the ne^t decade or longer will be that of a relatively 
senior faculty, most oywho. will be tenured. Data fro. the Foundation's 
1975 survey are now bel^g proce;s-ed. and will be'available this sununer . ' , 

As mentioned above, a substantial proportion of fuli-tl„e faoultlThave 
tenure. • An NSF study conducted in 1974 of 126 'selected doctorate-lev^l 
[v^fsics departments found th,t 76 percent of the faculty were tenured, Of ^ ^ 
^he 15 f lelds^surveyed only chemical engln.erlng jeported a. higher ^prbportlon . 
of tenured faculty. For ,11 the iclence and engi;eering fields . ' ' ■ ■ " 



Supt.:ot Documents, U.S. 'dlvS nie't Inl^ll', Itu^Trms' ' . ' 

Arprnditt n rnCF 7Vli: A1 /II uT ' ^gtallcd Statisti ^ l Tables ' 

-^^^ "-^^ n, /D-Jl2~Aiy, (Washington • dTc 2oZo?^^7^^T^ TF^^ - 

U.S. Government Printing Of f ice) , I975! ^"P^* Documents, ^ 
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surveyed, 70 percent of the faculty had tenure. * 

lliis same NS^ s^udy f ouivd that between 19d8'-^nd 1974 the proportion 

of young doctorate faculty in physics departments dropped by f rom, ^8 percent 

to 18 percent, '(The study defined "young faculty" as" those who had 

held the doctorate for seven years or less), fey comparison, the 

proportion of young doctorate, faculty in chemistry departments declined * . 

from 34 percent to 21 percent between 1968 and 1974; for mathematics 

r * * 

departjnerits, the proportion dropped from 47 percent to 35 percent. 

How does this situation compare in the '^Top 10"-*versus the "Good" ^ 

^ 7 
departments identified from the Roose-Andersen survey? " The ''To^ TenjJ 

^physics departments for which data were available for both 1968 and 

1974 are* compared with an equal number of "Good" departments in 

Figure 3. (The "Good" departments were those ra'nking, roughly, between 

) 

thirtieth and fiftieth). In 1968, the proportion of young doctorate 
faculty in the 'Top Teil' "Distinguished and Strong" physics departments* 
for which we had data was 38 percent; 'by 1974, the proportion had 
dropped by over one-third tQ:.24 percent. ^ For the ''Good"; physic? 
departments the drop was much sharper, from 35 percent in 1968 to ^10 
percejnt in 1974. Both groups of departments-were fairly cJloseP 
together in 1968 |in the proportion of young faculty, both lost 



— National Science Foundation, Young and Senior Science and En^iiT^eering ' * 
Facui'ty, 1974: Suppprt, Research Participation, dnd Tenure , (NSF 75-302) 
(Waishington, D.C. 20402: Supt. of Documents, U.S. Government Printing 
Office), 1975. I ^ 

•^^Kenneth D. Roose and Charles J. Andersen, A Rating of Graduate Prof»ram$ , 
(Washington, D.C: American Council o^ Education), 19^0. 
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young faculty between 1968 and 1^74. but the "Good" physics de^artmeat 
suffered 'the greater lo'ssl - The ^en "Good- departments also had a , 
spbstantlally higher -level of tenured . f ac^lt^^^' l^^^^ than did^.^ 
"lop 10", 83 p6r>cent compared' to 73 pej^tity^''^^'^' ^'""'^'^^ /Z^ 
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, the situation, in chemistry and mathematics-, however r vS^Somewhlf:' ' "^ 
d^fer3nt^ Again comparing the •'Top 10" dep^rti^Ws/an^^ ' 
k^,:^"^!!'^ in each field, ^ne finds in. 1968 almost no dif f^rencf 
■ ^^-.^^^ the 'two sets^of departments. By i974 in both fields tW ~ S 
- . J^hi^^ y°-8 doctorate , faculty had dropped to roughly 60 percent 
^ -of th^l968 level. Chemistry and mathematics 4iff^r^^-^^^- .^ 
•'^ih trhBt the decline in the proportion. pf. young faculty in '"Gpod" ' ' ' 
^departments in these two f ield^as;|,o^p.ery much diffe^nt fro. th.-^: 
• decline experienced by the "Top 10" departments. In physics. "ft.. ay / 
' be remembered, the -Good*' departments had a much sharper decreas^ 
did the "TOP 10" departments. With respect to tenure, however, the 
.Situation in cne•mistr3^ and mathematics was similar to that already noted- 
in- Physics. In all three -fields. ■ tine "Good" departments reported 
higher proportions of tenured .faculty than did the "top 10" departments. 

* / . ' , . 

Taking into account the factors just discussed", .namely.- the proje'cted 

- decreas-e in physical sciences faculty by 1985; tl,^ age distribution ' 
of physics fabulty members; and the ;urrent proportion of young ' ^ ' 
doctbrate facUlty'in posies departments, it is obvious there will / ' 
not be many places for adil>^hal^ young faculty if triditional.statf ing 
; • practices are. followed. / ' • • o . 

' * , 11.. "■ '." ' • . * 



.,It.i, po=.ibl,:« jha„g. staffing piacticai to Increase the proportion" 
of young ioctorat^. faculty. Th^ »,st drajtjo 3,>ta>^e \,o„l<, *e fco\lll 
all vafancfes .in_ the -rank, of> senior ^t^ac„% wJefi JcSi^ io;,„,,3, ' ' ■ 
and t« -retain -no ,oung faculty for „ore ' than. a^ven yelra past,the doctorate. 




res^l, in a steady rise in the proportion of young doctor.teVacu^ty. provided 
that the p.e.an sl.e^of faculty .e.alned constant. , In th)^ con^eckon. 
It is interesting to Yook at projections specifically for physics 
. departments n^de by Dr. Charles E. Falk, Director of the Nat 

Science Foundation's Division' of Science Resources Studies, _ 

-data from our 1974 fatfultv stuHv n,- Pon . ^ 

/ ^^^^y- f^ll^ s assumptions' differed fro?n 

.,tW stated above in one respect-the 16 percent ^f young physi.'s " ' 
faculty Who had tenure in 1974 were retained-all ot,,r young faculty 
did not stay for,n>ore than seven years past the doctorate. Then, 
^ assuming the si.e of the physics faculty We to remain constant 'and 
all vacancies >of senior faculty due to attrition were filled by . / 
young doctorate facul^. the proportion of young faculty in physics 
departments would .rise to 35 percent in 1984. as sho.^ by. the upper ' • 
dashed line la Bigur. 4. The 1968' proportion of young doctpr^te _ • . 
faculty was 38 percent. 

Proje^ctions using the same assumptions except the one -pertlining to 
constant faculty size' are shown by the' two lower lines in Figure 4. - ' ' 
If o^e assumes that tbtal physics' fwi^^ .^^uced by 15 percent, 

some, increase in tha proportion of/ounft doctorate faculty in. 1984 will 'be 
possible. .Wlth.a 20 pe^^i^K^du^ti..; ^ 

r^io of young to senior faculty -^vei>^l9n-1984 periodT"^ 

12 - 
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" Parenthetically, it 4s obMous that mbrale problems, w^d.^fee acute 
amon& youn? faculty who know there. Is no chance of getting a perman^ift 
position in their department. That, in turn, may be expected tO/ 
• diminish research vitality. , 

Evidence from a recent Higher Educatibn Panel survey, which Is discussed 

more fully below, indicates that the :'most desirable" proportion of 

young doctorate faculty In the opinion of physics department heads 
, • -8/ 

is 27 percent.- Since the. level of young faculty in 1984 under 
Dr. Falk's first projection could reach- 35 percent, it' appeals that 
some additional young faculty can he retained 4)esides those who already" 
had tenure. .'Specifically, if- the^oal is to>ve 11 .^^x^/r^'^;^^l£>' . 
:orate bivsIc? famn ^v ttJ ioq/. -u^.... m . ' ^ .. 



doctorate i^hysics facility irf igSAT^ut 20 percent 'of the young 
faculty in residence at universities between 19J4 and 1984 could 
be given permanent positions If one assumes a four-year turnover 
rate for young faculty. Here It is also assumed, of course, that 
,the overall size of physics faculty will remain constant and that 
the vacated senior positions would be filled by young doctorates. 



8/ ' o .. . > . 

Frank, J. Atelsek and Irene L. Gomberg, Status o£ Youn'e 

f ^;'°"'^!!'"!'.^ ^" ^^^""'^^ ^"^^"""^ ^"^ Kng ineerinA epartmentsl ' 

1 975 to 1980 , (Washington, D.C.-: American Council on-^^ducation. 

Higher Education Panel)., 1976 Xin pref^ardtlon) . 
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The Higher Education Jane 1 s«.rvey mentioned above does not present an 

encouraging picture of the current situation. This survey, lilce the 

• -. , ' * " . . , / 

1974 N.SF survey, was directed to department heads. -In the 89 physics ' 

- departments that responded to both the 1974 NGF survey and recent HEP 

.survey, the proportion of young doctorate faculty had dropped .from 

19 percent in May. 1974, j:o 17 percent in December, 1975'., Furthermore, 

the department heads estimated that in 1980 the proportion of ' young 

faculty in physics would be down to 15 percent. ' The projections were 

roughly the same in the top departments and in the sample as a whole. 

, Two-thirds of^the responding physics department heads stated that the' 
pi;Dp^loH of young' faculty in their departments is now. too low. By 1980 
■four out of f'ive physics department heads beligve th^t the figure will be 
too low. The survey also asked the department heads' opinions, .at out 
what would be the"most desirable"percentage of young doctorate faculty. 

I 

As Figure 5 shows, the "most desirable" figure was .27 percent while 
the actual wa's 17 percent. By comparison, chemistry departments had 21 
•percent young doctorate- facul4:y; 'this was below the "most desirable" 
level of 26 percent. On the other hand, mathematics departments in 1975 
at the level considered "most desirable", 31 percent. . ^. 

In the ''Distinguished and Strong" departments- the' 1975 proportions of, 
young doctorate faculty, particularly in mathematics, were below the 
overall levels for all responding departments in their respective 
disciplities. The heads of the§e departments essentially agreedrwith their 
counterparts at other institutions in their estimates of the "most 
desirable" percentages. * * -/^ 
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. Based on the evidence, I believe there Is the need for creating new junior 
faculty positions on our university campuses. How Is this to be done? ^ 
One approach Is fo^ encourage early retlre.ent3. The previously Mentioned 
HEP survey, indicated considerablcH^upport for this course. Furthermore, ' 
as the TIM-CREFTi?^7^^n January 1976, over the past decade Increasing^ 
■proportions of retiring participants have been starting their TIM 
annuity inconje at earlier ages. The , proportion starting their annuity 
^^Income before age 60 rose from under 5. percent in 1966 to nearly 10 percent 
in the first eleven months of 1975. ^ 

Why consider early retirement plans for faculty? As I have already 
observed. -the future capacity of our colleges and universities to ,hire 
ydung scientfsts is lifted both by the. projected turpdown In inroll.ents ^ 
and by the fac^ that tepure traclJs In universities are "filled to a ' 
significant degree wlt^h appointees from the expansion L of^the .19eO's who 
will not reach the customary retirement age until the 1990's. 

• It seems highly likely that there will be a serious slowdown. In some ' . 

cases a virtual freeze, in the" hiring of new faculty. Yet, most 
. observers believe that a' regular infusion of young scientists is a 
^necessary condition for 4 healthy and vigorous academic ackentlf ic enterprise. 

. I believe^^here are a number of fac'ulty who would lll^e. to putsue a- 
second careeripossibly on a part-time basis, aw^y from, the 'institutions ' 



Association The Participant, (N.. ^orlc. 

0 
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which they are presently affiliated but are inhibited from doing 
ecause of the loss of some of theit normal retirement benefits. 
A significant flow of such faculty into new careers in public or 
priv^te,service----assuming, of course that such positions are available- 
plus 



the creation of_ attractive opportpnities for voluntary early 
retirement could open up a large number of academic positions for young 
scientists. • ^ ■ ■ * , 

In my view, any pljj( for mid-career change or early retirement, should 
be. voluntary-stated otherwise,- mutually agreeable to both the university 



and t 



le individual involved. To be most effective, the pUn should 



enable /acuity to make a mid-tareer change* between their mid-thirties 
to taid-fifties and to. choose early .retirement i'n their late fifties 
and early sixties. The Foundation recently requested proposals for a survey. of 
i-nstitutional practices and an assessment of possible incentives and 

■ • . . • ■ - ' - 

options delating t6 voluntary mid-career changes and early retiremeht for ' ' ' 

univers^^ty and college faculty in the sciences. The study findings , 

1.. ^ . \ ^ 

which should be available iH late summer, will be widely distributed^ ^ 

give the situation a public airing. The Foundation would like Vo be 

able to offer to the academic community a set of €easible policy option; 

which can serve. as foci , of discussion and action. 

o 

O/ier options are also under discussion. It has been suggested ' that thdre 
be a, program to increase the. amount of time ^n^^outstanding scientist 
cofild devote to research by. reducing his or "her teaching load. This 



. program is referred to as .the Senior Research Scientist Grant. Program. 

My proposal inUs regard is tentative and has-not been formally presented 
to either the executive branch or th^ Congress. The features of the 
• proposed prq^ranl have not been worked out in detail, but th^.major ideas . 
are as .follow&: 

^ -The t^pe of ^.ersoUho could be considered for such a Senior Research '/ 
Scientist Gr,n\ woWd be one who had a long^ dareef of productive research, 
who was in his Or hW early to, mxd-f if ties' in age, and who was still . 
Vi^rous. creatiVe L productive. - By providing- approximately half-time 
salary suppoijt, the Lant would enable the pe^on to devote full-time , 
.to research J^ring mo^t of h^is or her remaining^ years' at the institution. ' 

In the selection 'prVcess^the following criteria would be considered: 
• Recognition of accomplishment of senior scientist applicant and 
outstanding pe^r- evaluation; • • ' - 

. '.-Quality .x)f the applicant's research proposal: , - /■ . \ 

^ - Existence of age distribution problem in the applicant's departmei^t 
and scientific, discipline; 

\ Quality of applicant's department in' relation to.all :otbeif. departments 
In the Sield; * ;\ , • ' 

' Relation of proposed work to^hational need (strategic advances in 
. . • trlvTdi^cipline' and/or, promise of application in "area oi national need). 

Since the grantee's teaching effort would have to be assumed by another 
faculty member, a condition o'f the grant would be that the university usei 
•the released salary £nn^s to hire a young-^ faculty mfember in tjie same 
department to assist vith the teaching Ipad./Thus, this scheme would 



yield additional benefits In.. that. It would ald-ln the Infusion' of 
young faculty Into the' teaching body and It also would help to decoupli 

research fi^om undergraduate enrollment. 

— 

« • \ 

If such a program were tried as a pilot 'effort, the initial awards might 
bp for up to $25,000 a year for a three y^r period' with the possibility 
of a one-^time renewal for an additional thre^years. At this point, 
this proposal is just' one of several intriguing possibilities. . 



It seems clear that some of the trends in faculty positions ar6 not 
encouragijig and mqy in fact be disastrous in.terms of their impact on 
universities and in turn on U.S. science. .In all candor it should be 

recognized that new Federal initiatives aimed at solving this problem may 

\\ ^ ' . 

be limite^. ^Budgetary constraints ate real and are not- likely to be 
eased in t^e near future. Thoge in universities and colleges, 
particularly institutions with large, research prograiflSy. bear great 
responsibility for developing" local in-itiatives aimed at creating new 
junior faculty positions. I believe that we-all agree to the- importance 



of this task- 



i 



I 



